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much favor among zoologists (though little
among botanists); of recent years it has been
regarded with increasing distrust. At present,
therefore, it seems wisest to use the recapitu-
lation idea very cautiously and critically.

Another idea which has sprung from the
mutual influence of evolution theory and em-
bryology is expressed in ICleinenberg's theory
of the substitution of organs. A new organ
sometimes seems to arise out of an old one by
a change of function and structure of either
part or whole. The eustachian tube which
runs from the superficial tympanum of the
frog past the ear to the posterior corner of
the mouth seems to be a gill-cleft which has
undergone functional change; what were prim-
itively gill-arches may form the skeleton sup-
ports of the larynx; the unimportant cloacal
bladder of the frog seems to be represented in
reptiles, birds, and mammals by the funda-
mentally important foetal membrane known
as the allantois. But in addition to this proc-
ess of the transformation of an old organ into
a new one, there seems to be another process
by which an old organ is replaced by a new
one, and, in a sense, prompts the substitution.
Thus in all vertebrate embryos there is a sup-
porting axial rod or notochord, developed from
the endoderm along the dorsal median line of
the gut; it persists throughout life in some old-
fashioned types like the lampreys and hags,
but from fishes onwards it is gradually replaced
by the rnesodermic vertebral column. The
general idea of one structure leading on to
or preparing the way for another is sugges-
tive of how new structures, too incipient to
be of use, and old structures, too transitory to
be functional, do nevertheless persist.

Within recent years there has been a remark-
able development of experimental embryology
along a number of different lines, (i.) At-
tempts have been made to get nearer an un-
derstanding of the external conditions of
normal development, by observing what hap-
pens when developing ova are placed in new
conditions of pressure, gravity, chemical .medi-
um, temperature, and so on. (2.) By punctur-
ing adjacent blastomeres or by snaking the
blastomeres apart, it has been possible to dis-
cover how an isolated blastomere will develop;
and this method has shed some light on the
morphological problem of cell-lineage and on
the general theory of development. (3.) By
injections of various toxins, by rapid rotations
of the eggs, by altogether unusual conditions
of pressure and temperature, it has been found
possible to induce monstrosities which have
in some cases helped towards an interpretation
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1 both of normal development and of teratologi-
cal phenomena which often occur in the course
of nature.

While the description of the facts of develop-
ment is becoming every day clearer and more
precise, we are not in a position even to con-
ceive how a complex organization lies implicit
in a germ-cell, or to state how it is realized in
the progressive differentiations and integra-
tions which development implies, or to inter-
pret the co-ordinated fitness and unity which
is manifest from the beginning to the end.

See further: E. B. Wilson's The Cell in De-
velopment and Inheritance (1900); Weismann's
Germplasm (1893); Geddes and Thompson's
Tlie Evolution of Sex (1901); Milnes Marshall's
Vertebrate Embryology (1893); J- W. Jenkin-
son's Experimental Embryology (1909); T. H.

Ralph Waldo Emerson.
Morgan's Experimental Embryology (1927);
C. M. Childs* Physiological Foundations of
Behavior (1924); L. B. Areys Developmental
Anatomy (1930).
Emden, seaport town, Prussian province
Hanover; chief industries are shipbuilding, the
manufacture ol paper, ropes, woolens, cement,
and tanning. About 1,000,000 tons of sea-